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ABSTRACT 
The objec~ive of ~his s~udy was to determine annual 
produc~ion cos~s for slow growing evergreens in containers 
in Ohio differen~iated by size of firm. This objective 
was accomplished by synthesizing two model container 
nurseries using the concep~ual framework of economic 
engineering. Once the nurseries were synthesized, growing 
space was divided into five equal parts with each part 
being assigned a plant group. In the small container 
nursery, slow growing evergreens were allocated 68,000 sq 
f~ of growing space and 40,800 sq f~ of polyhouse space. 
For the large nursery, ~he figures were 136,000 and 81,600 
sq ft respectively. One specific species of slow growing 
evergreen, Taxus, was choosen for detailed analysis. In 
the space alloca~ed, 20,085 12-15 inch salable Taxus could 
be produced annually in ~he small nursery and 40,165 in 
~he large. To~al annual costs per salable plant were 
$5.58 in the small nursery and $5.08 in ~he large. These 
costs were based on 1982 figures and assumed a 2-year 
growing cycle with production in 2-gallon containers. 
INTRODUCTION 
Slow growing evergreens, such as the various species 
of Buxus and Taxus, have long been planted for hedges, 
foundation plantings and other locations where low 
maintenance is desirable. These plants have traditionally 
been grown in the field, however, new technological 
developments are now making it economically feasible to 
grown them in containers. These plants will probably in 
the future become as important to container opera~ions as 
they have traditionally been in ~he field. 
The specific objective of this study was to determine 
annual production costs for slow growing evergreens in 
con~ainers in Ohio differentiated by size of firm. This 
information should aid Ohio nurserymen in ~heir decisions 
regarding which plants to grow and in what quantities. 
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MATERIALS AND METHODS 
In the study, two model firms were synthesized using the 
conceptual framework of economic engineering wherein the 
'best proven practice' was included in each model. They were 
synthesized based on the Columbus, Ohio area. The complete 
synthesis included developing an appropriate production 
cycle; schematic drawings of the physical layout, including 
buildings and irrigation system; lists of equipment and other 
items; a complete sequence by month and year of nursery 
operational steps beginning with the purchase of plant liners 
and ending with loading the finished product for wholesale 
distribution; and budgets for fixed and variable costs (4). 
Data for this study were obtained from wholesale 
nurseries and nursery suppliers in Ohio during 1982. The 
basic goals in synthesizing the production facilities were to 
minimize labor e:{penses, flow and movement of plant material 
and equipment, water runoff, and initial investment, and to 
maximize the number of salable plants and keep future 
expansion possible. See Taylor et. al. (4) for a detailed 
analylis on the physical plant, production system, and 
capital and production budgets*. Kneen et. a1. (1) provides 
a rather precise summary of capital requirements for 
establishing container nurseries in ohio. 
The production system chosen for this analysis 
essentially consists of utilizing husky three year old 
bareroot liners to produce a salable plant within two growing 
seasons. These 6-7" liners are transplanted directly into 
two gallon (8-1/2" x 8 11 ) copolymer containers during the 
month of May. Approximately 10% of the crop will be sold 
during the fall of the second growing season (approximately 
18 months), 50% during March and April after the second 
growing season (approximately 22-23 months), and 10% during 
May after the second growing season (24 months). May is a 
period when clean-up sales are being made and new plants 
started. This production system saves transplanting as the 
plants are sold in the same containers in which they are 
started (two gallon}. 
A model facility was synthesized for both a small 
(340,000 sq ft of growing area) and a large (680,000 sq ft of 
growing area) container nursery. The nursery operations were 
assumed to produce a diverse line of nursery stock each 
having a two year production cycle. Commonly grown nursery 
*A copy of this publication can be obtained by writing: 
Dr. Reed Taylor, The Ohio State University, 2120 Fyffe Road, 
Columbus, Ohio 43210. 
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stock was divided into five cultural groups. While not all 
inclusive, the groups do permit a range of per unit costs to 
be developed as they relate to input costs and cultural 
factors. For analytical purposes, it was assumed that each 
cultural group would occupy 20% of the growing area (i.e. 
small nursery = 68,000 sq ft per group; large nursery = 
176,000 sq ft per group. Costs developed on slow growing 
evergreens (Taxus) therefore were based on the scale of the 
complete nursery, but analyzed on the basis of of percent of 
total space occupied. A report on spreading evergreens 
(~uniperus) using equivalent 1982 data was previously 
published (2) while companion studies in this publication 
report on spreading deciduous shrubs (Cotoneaster), upright 
deciduous shrubs (Viburnum) and broadleaf evergreens 
{Rhododendron). 
For detailed analysis on slow growing evergreens, one 
specific plant type (Taxus) was choosen. While it is 
recognized that other slow growing evergreens would have 
somewhat different requirements, it was felt that the 
requirements would not vary significantly in cost from the 
Taxus. Among others, the category of slow growing evergreens 
would include various species of Buxus. Some of their unique 
cultural characteristics would be pine bark medium and 
hardiness. They would require minimum overwinter protection. 
Thermal blankets within the polyhouses would not be required. 
Costs were established for all factors of production 
including management and invested capital. In economic 
terms, costs associated with factors of production inputted 
by owner/operators are often referred to as 'opportunity 
costs' or the income these factors could have received if 
they were employed elsewhere. For example, owners could 
usually be employed as managers at other nurseries, and money 
invested in land, buildings, irrigation systems, and 
equipment could have earned interest if it had been placed in 
financial institutions. 
Capital requirements for establishing the nurseries were 
first determined (1). Second, capital requirements per 
salable plant capacity by spacing and size of nursery were 
established (4). Third, annual fixed costs were calculated 
(see companion study entitled "Annual Fixed Costs of 
Operating Container Nurseries in Ohio Differentiated by Size 
of Firm and Species of Plant"). Fourth, annual variable 
costs were determined for each of the two sized nurseries 
(Tables 1 and 2). Fifth, summaries were made for annual 
fixed and variable costs for each of the plant groups 
according to size of nursery (Table 3). This allowed cost 
comparisons based on size of nursery. 
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Most nurseries use cash rather than accrual accounting 
procedures. For this reason, the analyses were completed on 
a "cash" basis. Analysis on a "cash" basis does not give a 
true economic picture of the cost of producing a plant as it 
does not take into account the time value of money from the 
time the plant is planted until it is harvested. The 
analyses do, however, give a true estimate of the annual cost 
per salable plant. 
Total annual production costs consist of both fixed and 
variable factors. Fixed costs are primarily made up implicit 
costs such as depreciation on buildings and equipment, 
interest charges (both for borrowed and equity capital) and 
charges for management. Many nurserymen do not adequately 
consider fixed costs when computing costs of production. 
Fixed items are often considered as residual claimants on 
income. For example, management is compensated if all other 
factors of production have been accounted for. An noted 
previously, annual fixed costs are discussed in greater 
detail in a companion article. 
Variable costs include all cost factors that vary with 
the quantity of plants being grown at one point in time. 
Variable costs are explicit, obvious and normally paid out 
yearly. Variable costs were subdivided into the following 
categories: materials, machinery and equipment, labor, and 
interest on operating capital (Tables 1 and Z). Details on 
specific variable cost items are included in the companion 
article on spreading deciduous shrubs (Cotoneaster). 
After all cost factors were determined, they were 
summarized based upon cost per salable plant by size of 
nursery. 
RESULTS AND DISCUSSION 
Annual fixed, variable, and total production costs of 
producing slow growing evergreens (Taxus) in container 
nurseries in Ohio for 1982 are summarized in Table 3. In 
the small nursery, total annual costs were $112,053 or 
$5.58 per salable 12-15 inch plant. Fixed costs totaled 
$48,517 or $2.42 per plant and made up 43% of total costs. 
Based on a percentage of total costs, land and 
improvements made up 8%, buildings 9%, machinery and 
equipment 8%, general overhead 17%, and interest on 
general overhead, insurance, and taxes 1%. Variable costs 
totaled $63,536 or $3.16 per plant and made up 57% of 
total costs. Based on a percentage of total costs, 
materials made up 40%, machinery and equipment 3%, labor 
10%, and interest on operating capital 4%. 
In the large nursery, total annual costs were 
$204,128 or $5.08 per salable 12-15 inch plant. Fixed 
costs totaled $78,209 or $1.95 per plant and made up 38% 
of total costs. Based on percentage of total costs, land 
and improvements made up 8%, buildings 8%, machinery and 
equipment 6%, general overhead 15%, and interest on 
general overhead, insurance, and taxes 1%. Variable costs 
totaled $125,919 or $3.13 per plant and made up 62% of 
total costs. Based on a percentage of total costs, 
materials made up 44%, machinery and equipment 3%, labor 
10%, and interest on operating capital 5%. 
Total annual costs were SO cents per plant more in 
the small nursery than in the large. Of this 50 cents, 
47 cents or 94% were made up of fixed costs. On a per 
item basis, the large nursery's advantages were 2 cen~~ ~n 
land and improvements, 11 cents on buildings, 12 cents on 
machinery and equipment, 20 cents on general overhead, and 
2 cents on interest for general overhead, insurance and 
taxes. The 3 cents accounted for by variable costs were 
2 cents on machinery and equipment and 1 cent on labor. 
Variable costs for materials, and interest on operating 
capital was the same for both sized nurseries. 
In the nurseries analyzed, it cost 10% less to 
produce a 12-15 inch salable slow growing evergreen 
(Taxus) in the large nursery than in the small. While the 
overall reduction was 10%, it was 24% for fixed costs and 
only 1% for variable. Large-sized commercial container 
nurseries are able to make more efficient use of 
buildings, equipment, and machinery than small container 
nurseries. 
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Individual nurserymen might well experience or at 
least calculate costs considerably different than those 
depicted here. Most cost differences would probably be 
reflected in fixed rather than variable costs. Most fixed 
costs are implicit and their full impact may not be 
calculated by established nurserymen. Budgets presented 
assumed new facilites, machinery, and equipment. Most 
nurserymen have owned their land for many years and have 
used machinery and equipment. For the established 
nursery, budgeted fixed costs on land improvements, 
buildings, machinery and equipment presented here would 
reflect replacement rather than 'book values' of 
depreciated items. Presented fixed costs also placed a 
market value on management. Many nurserymen place little 
if any value on their own management when computing costs. 
Variable items, on the other hand are explicit, 
experienced at least yearly, and easily accounted for. 
Variable costs presented here would be typical for the 
industry in Ohio and should be rather consistent 
regardless of age and size of the nursery. 
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SUMMARY 
Total annual costs per salable slow growing ever-
green (Taxus) were $5.58 in the small nursery and $5.08 in 
the large. Fixed costs were $2.42 in the small nursery 
and $1.95 in the large for a differential of 47 cents per 
salable plant. Variable costs, on the other hand, were 
$3,16 in the small and $3.13 in the large for a 
differential of only 3 cents. These per plant costs 
assumed a 2-year growing cycle, production in 2-gallon 
containers and an average size of 12-15 inches per salable 
plant. 
These figures demonstrated that variable costs on a 
salable plant basis, at least over the size range of 
nurseries analyzed, remain reasonably constant. The small 
nursery could purchase materials and other variable items 
almost as cheaply as could the large. Fixed costs in 
contrast changed significantly as size of nursery 
increased. This occurred because most of the fixed 
factors required to operate the small nursery such as 
management, buildings, and most machinery and equipment 
were also adequate to operate the large. As the size of 
nursery increased, costs for fixed items of production 
were spread over more salable units, thereby reducing the 
fixed cost per plant. 
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TABLE 1.--Annual Vanable Costs (Dollars) for Slow Grow1ng Evergreens (Taxus) for a Small* Container Nursery 1n Oh1o, 1982 
----------------------------------------------------------------------
Co•t per Totol V•r>able 
!I em Descn p t1 on Unl t Unit 0Uant1 ty rost ________________________________________________________________________________________________________________________ .. ____ 
Hatenals 
Container t2, 8 112' x 8' copoll'l!ler propylene each 0.29 d ,:40 uu b,.&.otoi.l. 
Soil 111xture P1ne bark, sand, nutnents cu yd 33.00 169.20 5,584 
L.ners J-year 6-7' liner each 1.~5 ~1,140.00 .:6,4.:5 
Polyethylene f1l.lt 4 1111 whl tl!, 32 X 225' each 107.00 10.20 1,091 
Stnp ta<JS 5/8' x 7' plastic stup tag each .02 20,085.00 402 
Cheaucals Oxaduzon 46 (Ronstar) (herbiCide) pound 90 292.00 263 
Ben01111l 50 WI' (Benlate) (fungiCide) pound 10,00 6.00 60 
Demetron 6 (Metra-Systox-!1) (lnsectlcldt) ounces .71 52 00 37 
Cyhexat1n "'lHP (¥~!thane' ('Ill tl c1 de' ~ound .. ., "'C' 1., .. o!.w 
t.h1orotha1onl1 luH cu tt tTerm111 camster 1 :o 60 ~0 ,14 
(tung1c1deJ 
LtstO 3-4 1110 (20-6-12l+Ft pound .so 5,707 .so 4,~ 
Urta 454141 (fl!rttllzer) pound .13 2,628.40 342 
Glyphosatt (Roundup) (htrb1c1del quart 16.60 260 47 
Subtotal ~5,.,;~5 
Hach1 nery and Equ1p11ent 
Tractor, 60 HP hour 15.85 26.60 422 
Tractor, 28 HP hour 4.92 103.40 509 
M.nure spnadtr, 130 bu hour 1.58 8.60 14 
llagon, 4-lh!el hour 0.53 155.60 82 
I rngau on/well, p1111p 75 HP hour 6.65 147.00 m 
lnground 1rngat1on systt!lll hour 1.54 147 00 226 
AbouP ground lrngauon systl!ll hour 3.09 147.00 454 
Fertlllzer InJector hour 4.3J 24.00 104 
AublHt sprayer hour 23.98 3.20 77 
Forklift hour 6.59 _6,J0 !'~ 
112 ton pick-up truck hour 8.51 75.00 638 
Subtotal 3,675 
Labor 
Labor hours hour 5.15** 1,673.00 8,616 
Related labor hours hour 5.15 335.00 1,725 
Subtotal 10,341 
Interest Chlrgt on Computed at 151 on illl illlRUil percent 7.5 58,9%.00 4,425 
Operating Cap1 til basis for 6 110nths (0.075) 
Totil Annuil Vanable 
Costs 63,536 
Annuil Var1able Cost 
per 12-15 Inch 
Salable Plilllt 3.16 
----------
*To til Nursery - 17.04 acres, 340 1000 sq ft of grow1ng spiCe, 2041000 sq ft of polyhouw spaet. 
Slow Growug Evergreens, 681000 sq ft of growug space, 40,800 sq ft of polyhouw space, 20 1085 12-15 1nch Silable 
plant!l per year. 
*#tvtragt billC Wagt before withholding taxes and fnnges $4.30 1 taxes illld fnnges add 19.84'1 or $0,85 for a total of $5.15. 
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TABLE 2.--Annual Variable Costs tOollars) for Slow Grow1ng Evergreens (Taxus) for a Large* Container Nursery 1n Oh1o, 1382. 
Cost per Total Variable 
I tlllll Descnptlon Unit Um t Quantity Cost 
... -----------------------------------... ---------------------------------------------------------------------------------------------
Hatenals 
Con tat ner t2, 8 1/2' x 8' copolymer propylene eacl! 0.29 42,280.00 12,?61 
Sot! muture Ptne bark, sand, nutnents cu yd 33.00 338.40 11,168 
L1ners 3-year 6-7' l1ner eacl! 1.25 42,280.00 52,BSO 
Polyethylen~ f1l11 4 mil wht te, 32' x 225' each 107.00 20.40 2,183 
Strip tags 518' x 7' plastic strip tag each .02 40,165.00 803 
Chell1cals Oxad1azon 4G (Ronstar) (herbtctde) pound .90 597 .oo 537 
BenOIII\Il 50 WP (Benlate) (fun91C1de) pound 10.00 12.40 124 
Demetron 6 (Heta-Systox-H) ( 1nsecuctdeJ ounces ,71 106.00 75 
Cyhexatln SOWP (Kel thane) (ml t1c1de) pound 22.25 3.20 71 
Chlorothalon1l 10H cu ft (Ternul) cantster 1.90 122.00 232 
lfunQic!del 
Lesco 3-4 rno (20-6-12) pcund .80 11.u:.£u 3,132 
Urea 45-o-o (fertiliZer) pound .13 5,043.40 656 
lllyphosatl.' (Roundup) (herblctde) quart 16.60 5.60 ~3 
Subtotal 90,185 
!A .... ~" 1 'ET 1 3hC: E~U1P'iiE'flt 
Tractor, 60 HP hour 15.85 54.00 856 
Tractor, 28 HP hour 4.92 21UO 1,033 
Manure spreader, 130 bu hour 1.58 17.40 27 
Ha<30n, 4-wheel hour 0.53 316.00 167 
lrrtgauon/well, pump 75 HP hour 6.65 200.40 1,333 
Inground trngauon system hour 1.54 200.40 309 
Above ground ITT19iltlon systl!lll hour 3.09 200.40 619 
Fert1l1zer tnJector hour 4.33 36.00 156 
AITblast sprayer hour 23.98 6.60 158 
Forkltft hour 6.59 52.80 348 
1/2 ton pH:It-up trudl hour 8.51 150.00 1,276 
Subtotal 6,282 
Labor 
Labor hours hour 5.15** 3,346.00 17,231 
Related labor hours hour 5.15 669.00 3,445 
Subtotal 20,676 
Interest Char9f on Computed at 1~ on an annual percent 7.5 117,009.00 8,776 
Operating Cap1 tal basts for 6 IDOnths (0.075) 
Total Annual Vanable 
Costs 125,919 
Annual Vanable Cost 
per 12-15 Inch 
Salable Plant 3.14 
--------.------------------------------------------------------------------
*Total Nursery - 33.04 acres, 680 1000 sq ft of growtng space, 408,000 sq ft of polyhouse spact. 
Slow Growtng Evergreens, 136,000 sq ft of growtng space, 81,600 sq ft of polyhouse space, 40,165 12-15 1nch salable 
plants per year. 
**Average baste wage before wtthholdtng taxes and fnnges S4.30, taxes and fnn~s add 19.84% or $0.85 for a total of $5.15. 
Table 3.--SUIIIIIary of Annual F1xtd, Vanable, and Total Costs (Dollars) of Producing Slow Gr~Ko~1ng Evtrgreens 
(Taxus) 1n Containers 1n Oh1o, 1982. 
~all Container Nursery* Large Container Nursery"* 
Item 
F1xed Cost I tells 
Land and lmprouemtnts 
Buildings 
Mach1nery and Equ1pment 
General Overhead 
interest on General Overhead, 
!n:;u.,~snct>, a11d Taxe~ 
Subtotal 
Van able Cost Items 
HateTJah 
Hach1nerv and Equ1oment 
usoor 
Interest on Operating Cap1 tal 
Subtotal 
Total Annual Costs 
Cost 
B,616 
10,190 
9,129 
19,005 
1,577 
48,517 
45,095 
3,675 
10,341 
4,425 
63,536 
112,053 
Cost per 
Salable 
Plant 
.43 
.51 
.45 
.95 
.us 
2.42 
2.24 
.18 
.52 
.22 
3.16 
5.58 
Percent 
of Total 
Cost 
8 
9 
8 
17 
43 
40 
3 
10 
4 
57 
100 
Cost 
16,436 
16,127 
13,142 
30,000 
::,::04 
78,209 
90,185 
o,282 
20,676 
8,776 
125,919 
204,128 
Cost oer 
Salable 
Plant 
.41 
.40 
.33 
.75 
.06 
1.95 
2.24 
.lii 
.51 
.22 
3.13 
5.08 
Percent 
of Tota.t 
Cost 
B 
a 
6 
15 
38 
44 
3 
10 
5 
62 
100 
11 
---------.... --------------------------------~-------------------------------
*Total Nursery - 17.04 acres, 340,000 sq ft of gr01o11ng space, 204 1000 sq ft of polyhous~ space. 
Slow Grow1ng Evergreens, 68,000 sq ft of grow1ng space, 40,800 sq ft of polyhouse space, 20,085 12-15 Inch salable 
plants per year. 
**Total Nursery - 33.04 acres, 680,000 sq ft of growtng space, 408,000 sq ft of polyhouse space. 
Slow Grow1ng Euergnens, 136,000 sq ft of gr01o11ng space, 81,600 sq ft of polyhouse space, 40,165 12-15 1nch salable 
plants oer year. 
